9/26/2008 3:48:31 PM Donovan, Larry 216-696-4290 Page 1 

A FAX from Tucker Ellis & West LLP Page 1 of 1 





Tucker 


JcL LIS & w EST l lp 


ATT 


ORNEYS AT LAW 


|From: 


Larry Donovan 


|Sender's Address: 


1925 Rue-lid Avenue Suite 1 150 
Cleveland, Ohio 441 15 


Sender's I'hone: 


\2 \l 696 3864 



To: 


i.Iianye Wu 


.st-nl By: 


iDonovan, 1 ;in\ 


!l'\X# 


(571)270-2665 






IPhone: 


(571 .J 70 1665 






Re: 



Comments: 

Larry B. Donovan Attorney TUCKER, ELLIS & WEST, LLP 1 150 Huntington Bldg. • 925 Euclid 
Avenue ■ Cleveland, Ohio 441 15-1414 phone 216.696.3864 • facsimile 216.592.5009 ■ cell 
216.406.8424 larry.donovan@tuckerellis.com CLEVELAND ■ COLUMBUS • LOS ANGELES • SAN 
FRANCISCO Confidentiality Notice This message and any attachments are confidential in nature and 
may contain attorney-client privileged information. If you are not the proper recipient, please notify the 
sender immediately and delete this message and attachments and destroy any copies. 



CONFIDENTIALITY NOTICE 

The information in this fax transmission and the documents accompanying it contain confidential 
information belonging to the sender which is legally privileged. 

The information is intended only for the use of the individuals or entities named above. If you are not 
the intended recipient, you are hereby notified that any disclosure, copying, distribution or the taking of 
any action in reliance on the contents of this faxed information is strictly prohibited. 
If you have received this fax in error, please immediately notify us by telephone to arrange for return of 
the original documents to us. 
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Docket No.: 72255/00463 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



FIRST NAMED INVENTOR 
FOR 

APPLICATION NO. 
FILING DATE 
EXAMINER 
ART UNIT 
CUSTOMER NO. 



Harish R. Devanagondi Confirmation No.: 7012 

MULTI-SLICE NETWORK PROCESSOR 

10/612,889 

July 3, 2003 

Jianye Wu 

2616 

23380 



AMENDMENT 

FAXED TO (571) 270-2665 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Please amend the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 
of this paper. 

Remarks/Arguments begin on page 13 of this paper. 
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Application No.: 10/612,889 

Amendment to the Claims; 

This listing of claims will replace all versions, and listings, of claims in the application: 

Listing of Claims; 

Please cancel claims 1-21 

22. (New) In a multi- slice network processor system comprising a plurality of processing 
slice modules, each module processing and storing a slice of packet data, a method for 
processing a packet in packet slices for transfer over a network interface comprising: 

prepending a system header to the packet, the system header providing information for 
use by the multi-slice syste m, the information comprising a sequence number ; 

assigning a packet identifier to the packet; 

segmenting data of the packet into cells, the data including both header and body data for 
the packet; 

generating cell descriptive information for each cell, the cell descriptive information 
including the packet identifier, and a packet position indicator indicating an order position of 
data of the cell with respect to the packet; 

delivering one or more cells of the packet to one or more processing slice modules based 
upon load balancing criteria; 

storing one or more cells in a buffer in the packet slice; 

generating a buffer correlation data structure correlating the buffer of the packet slice to 
the packet, wherein the buffer correlation data structure is a linked list of buffer identifiers; 

maintaining an independent set of upper bits of a sequence number for each 
communication flow; and 

r e sponsiv e to d e t e cting on e of th e proc e ssing slic e s d e liv e ring a s e qu e nc e numb e r that is 



the independent set of upper bits for the respective communication flow, concatenating the set of 



indexing into a re-sequencing buffer space of sufficient depth to cover a slice-to-slice skew case 
based on the index, and resequencing the packet into its sequence order positio n responsive to 




^incrementing 



upper bits with a set of bits of the-a_sequence number h 




.into an index, 
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Application No. : 1 0/6 1 2, 8 89 

one of the processing slices delivering a packet having a sequence number that is smaller in 
value than a sequence number for an immediately preceding packet for the same slice,. 

23. (Previously Presented) The method of claim 22 wherein load balancing criteria 
includes that no load balancing is in effect. 

24. (Previously Presented) The method of claim 22 wherein the packet identifier is a 
sequence number representing an order of the packet in a communications flow and further 
comprising assigning a communications flow indicator to the cell descriptive information of each 
cell of the packet. 

25. (Previously Presented) The method of claim 22 wherein the cell descriptive 
information further comprises a slice position indicator indicating an order position of the data of 
the cell with respect to a slice of data of the packet. 

26. (Previously Presented) The method of claim 25 further comprising delivering body 
data of the packet to one or more of the processing slices ahead of the header data of the packet. 

27. (Previously Presented) The method of claim 26 further comprising: 
performing lookup functions for each slice of data; 

determining a size of data change in header data; and 

communicating the size of data change to a queue manager via an indicator in the system 

header. 

28. (Previously Presented) The method of claim 22 further comprising generating a slice 
correlation data structure for the packet including a packet reference pointing to the buffer of the 
packet slice including the first cell of the packet, and a respective buffer indicator for the buffer 
in each packet slice storing the first cell in the slice for the packet. 

29. (Previously Presented) The method of claim 28 further comprising entering the slice 
correlation data structure as a single queue entry into a queue. 
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Application No. : 1 0/6 1 2, 8 89 



30. (New) A multi-slice network processor system comprising: 
a plurality of parallel processing slices, each processing slice comprising a lookup 
processing module and access to a storage sub-system, the storage sub-system including a 
memory, the memory storing at least one group of cells of a packet in a buffer; and a buffer 
manager, the buffer manager maintaining a buffer correlation data structure for correlating one or 
more buffers to the packet, wherein the buffer correlation data structure is a linked list of buffer 
identifiers, the buffer correlation data structure being stored in the memory; 

a network data distribution and aggregation module for segmenting a packet received 
from a network into one or more packet slices, the network data distribution and aggregation 
module having a communication interface to each of the processing slices for communicating 
each packet slice; 

each of the plurality of slices having a channel communication interface with the network 
interface over which each packet slice is directed to a destination processing slice across the 
network interface; and 

a queuing module having an enqueuing communication interface and a de-queuing 
communication interface with each of the processing slices, the queuing module controlling the 
enqueuing and dequeuing of each of the packet slices, and determining the destination processing 
slice based on load balancing criteria; 

wherein the queuing module is configured to maintain an independent set of upper bits of 
a sequence number for each communication flow; 

wherein the queuing module is configured to acquire a sequence number for a packet 
delivered from a slice; and 

wherein the queuing module is configured to increment the independent set of upper bits 
for a communication flow, concatenate the set of upper bits with a set of bits of the sequence 
number of the packet into an index, index into a re-sequencing buffer space of sufficient depth to 
cover a slice-to-slew case based on the index, and re-sequence the packet into its sequence order 
position responsive to detecting one of the processing slices delivering a packet with a sequence 
number that is smaller in value than a n immediately preceding sequence vafae -number for a 
packet immediately preceding the packet for the same slice. 
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Application No.: 10/612,889 

31. (Previously Presented) The system of claim 30 wherein load balancing criteria 
includes no load balancing. 

32. (Previously Presented) The system of claim 30 wherein the network interface is a 
switch fabric, and wherein each channel communication interface comprises a port connection 
with the switch fabric. 

33. (Previously Presented) The system of claim 30 wherein the queuing module 
includes a queuing memory space, the queuing module maintaining a slice correlation data 
structure for correlating one or more slices of the same packet slice in a single queue entry, the 
slice correlation data structure being stored in the queuing memory space. 

34. (Previously Presented) The system of claim 30 wherein the buffer manager 
comprises an ingress buffer manager including an ingress buffer memory space for each 
processing slice, the ingress buffer memory space for storing cells received from the respective 
processing slice, and an egress buffer memory space for each processing slice, the egress buffer 
memory space for storing cells received from the switch fabric for each respective processing 
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Application No.: 10/612,889 

REMARKS/ARGUMENTS 

The Applicant acknowledges, with thanks, the telephone interview on 24 September 
2008. This amendment is responsive to the telephone interview of 24 September 2008. By this 
amendment, claims 1-21 have been canceled without prejudice or disclaimer. Claims 22 and 30 
have been amended. Reconsideration of this application as currently amended is requested. 

Conclusion 

If there are any fees necessitated by the foregoing communication, the Commissioner is 
hereby authorized to charge such fees to our Deposit Account No. 50-0902, referencing our 
Docket No. 72255/00463. 

Respectfully submitted, 



Date: September 26. 2008 



/Larry B. Donovan/ 



Larry B. Donovan 
Registration No. 47,230 
TUCKER ELLIS & WEST LLP 
1150 Huntington Bldg. 
925 Euclid Ave. 
Cleveland, Ohio 44115-1414 
Customer No.: 23380 
Tel.: (216) 696-3864 
Fax: (216) 592-5009 
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